The red wine extract-induced activation of endothelial nitric oxide synthase is mediated by a great variety of polyphenolic compounds.
Phenolic extracts from red wine (RWPs) have been shown to induce nitric oxide (NO)-mediated vasoprotective effects, mainly by causing the PI3-kinase/Akt-dependent activation of endothelial NO synthase (eNOS). RWPs contain several hundreds of phenolic compounds. The aim of the present study was to identify red wine phenolic compounds capable of activating eNOS in endothelial cells using multi-step fractionation. The red wine phenolic extract was fractionated using Sephadex LH-20 and preparative RP-HPLC approaches. The ability of a fraction to activate eNOS was assessed by determining the phosphorylation level of Akt and eNOS by Western blot analysis, and NO formation by electron spin resonance spectroscopy. Tentative identification of phenolic compounds in fractions was performed by MALDI-TOF and HPLC-MS techniques. Separation of RWPs by Sephadex LH-20 generated nine fractions (fractions A to I), of which fractions F, G, H and I caused significant eNOS activation. Fraction F was then subjected to semi-preparative RP-HPLC to generate ten subfractions (subfraction SF1 to SF10), all of which caused eNOS activation. The active fractions and subfractions contained mainly procyanidins and anthocyanins. Isolation of phenolic compounds from SF9 by semi-preparative RP-HLPC lead to the identification of petunidin-O-coumaroyl-glucoside as a potent activator of eNOS.